WESTERN DIGITAL 

COR PORATION 

WD1 770/1 772 5V4 " Floppy Disk Controllef/Fonnatter 



FEATURE? 

• 28 PIN DP 

• SINGLE 5V SUPPLY 

• BUILT IN DATA SEPARATOR 

• BUILT in WRITE PRECOMPENSATION 

• S'-.* SINGLE AND DOUBLE DENSITY 

• MOTOR CONTROL 

• 12B 256. 512 OR 1024 SECTOR LENGTHS 

• TTL COMPATIBLE 

• 6 BIT bidirectional data BUS 

• TWO VERSIONS AVAILABLE 

WD1770 = STANDARD 179X STEP RATES 
WD1772 - FASTER STEP RATES 


DESCRIPTION 

The WD177C -s a MOSLSl device which performs the 
funciws o* a 5 1 « * Floppy Disk Controller-Formatter 
It is similar -o ns preoecessor, the WD179X, put also 
contains a signal data separator and wnte precom- 
pensation crcuitry The drive side ot the interlace 
needs no additional logic except tor butters/ 
receivers Designed tor 5’ * ’ single or double density 
operation, ’he device contains a programmable 
Motor On signal. 

The WD1T7C is implemented m NMOS silicon gate 
technology and is available m a 28 pm dual-mime 

The WO1770 is a low cost version ot the FD179X 
Floppy Disk Control lerf Formatter It is compatible 
with the iTSX. but has a built-in digital data saparstor 
and wnte precompensation circuits. A Single mad 
Ime ,fiO. Pm 19) is the only input required tc recover 
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PIN DESIGNATION 


serial FM or MFM data from the disk drive. The 
device has been specifically designed for control of 
5'/** floppy disk drrves with data rates of 125 
KBits/Sec 'single density) and 250 KBils/Sec (double 
density) in addition, wnte precompensation of )25 
Nsec from nominal can be enabled at any point 
through simple software commands. Another pro- 
grammable feature, Motor On, has been incorporated 
to enable the spindle motor automatically poor to 
operating a selected drive. 

Two versions of the WD1770 are available. The stan- 
dard version is compatible with the 179X stepping 
rates, while ms W0 1 772 offers stepping rates of 2. 3. 
5 and 6 msec. 

The processor interface consists of an Bbrt bidirec- 
tional bus for transfer of status, data, and commands. 
All host communication with tha dm* occurs 
through thsss data lines. They are capable of driving 
one standard TTL load or trues LS" loads. 
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FIN NAME SYMBOL FUNCTION 


’ 

CHIP SELECT 

! S 

A logic low on this input selects the chip and 
enable Host communication with tha device 

* 

reacvwRite 

RW 

A logic high on this input controls the 
placement of data on the Do-07 imes trom a 
selected register while a ogic low causes a 
«nte ooeranon to a selected register. 

3.4 

i 

ADDRESS 0.1 

A0.A1 

1 

These two inputs select a register to Read/Wnte 
data 

5 A1 AO R/W * 1 WW - 0 

0 0 0 Status Reg Command Reg 

0 0 i Track Reg Track Reg 

0 t 0 Sector Reg Sector Reg 

0 i 1 Data Reg Data Reg 

| 5-12 

i 

1 

i 

DATA ACCESS LINES 
0 THROUGH 7 

1 DALDDAL7 

i 

1 

Eight Ott bidirectional bus used *or transfer of 
data control, or status This bus is enabled by 
CS and R/W. Each line will dnve one TTL load. 

1 

! ’3 

1 

MAStfcftftESEt 

vffi 

A logic <ow pulse on ihis nne resets the device 
a->o .Tit-aiues the status register ,-niemai pu'i upi 

i M 

GROUND 

GND 

Ground. 

15 

POWER SUPPLY 

vcc 

* 5V ± 5*'. power supply input 

; is 

STEP 

STEP 

The Step output contains a pulse tor each step 
of the drive s IVW head The WDI770 and 

i 



WD1772 oiler different step rates 

! 

DIRECTION 

: oirc 

The Direction output ts high when stepping m 


( 

i 

towards the center of the diskette, and low 


1 


when stepping out 

18 

CLOCK 

CLK 

This -nput requires a I tee- running 50% duly 

1 

i 

cycle clock (for internal timing) at 6 MHZ s t % 

19 

i 

i 

: READ DATA 

' RB 

This active low input is the i» data nne 
containing both clock and data pulses from the 
dnve. 

a 

i MOTOR ON 

i 

MO 

1 

Active high output used to enabie the spindle 
motor poor to read, wnte or stepping opera- 
tions 

21 

| WRITE GATE 

\ WG 

1 

This output >s made valid pnor to writing on the 
diskette. 

22 

1 WRITE DATA 

1 

! WD 

i 

FM o' MFM clock and data puttes are placed on 
this (me to be wntten on the diskette. 

23 

! TRACK 00 

i 

| 

1 TROD 

This active tow input informs the WO1770 that 
me drive's RW needs are positioned over Track 
cero iintemai puti-upl 

1 2« 

I 

; INDEX PULSE 

i 

IP 

This active low input informs the W01770 when 
me physical moe* hole has been encountered 
on the diskette i-ntemai pull-up). 

: 25 

wriYe pfiottGf 

wPST 

t This mput is sampled whenever a Write 


Command is received. A logic iow on 'his 
j 'trie *ill prevent any Wnte Command from I 
I eiecutmg (internal puil-upl ; 


'C c N T*> s -ooi r 1 ' r* ects *<mer i"; t i r Mi y 

30--: ■? MFV. -A-r-v ,*,F«n CD£M = r dcoDie 
s 'Ct v: .«• temai putt-upt 
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DOUBLE DENS-’V 
ENABLE' 







pm 

NUMBER 

PIN NAME 

SYMBOL 

FUNCTION 

27 

DATA REQUEST 

ORO 

t 

This active n.gh output indicates that the Data 
Register is 'ull <on a Read) or empty ton a Wnte 
operation). 

2S 

' INTERRUPT REQUEST 

INTRO 

This active nigh output s set at the completion 
of any command or reset a read of the Status 
Register i 




WD1770 SYSTEM BLOCK DIAGRAM 


ARCHITECTURE 

Th« Floppy Disk Formatter block Vagram <s il- 
lustrated on page 4 The primary sections .nc'ude 
the parallel processor interlace and the Fioopy O.sfc 
interlace. 

Data Shift Register — This 8- CM -egist_er assembles 
senai data from the Read Data input 1 .RD 1 Curing Read 
operations and transfers serial data to the »vnte Data 
Output during Write operations. 

Date Register — This Sbit reg ster is used as a 
holding register during Disk Reao and Write Opera- 
t.ons m D'SK Read operations, the assembled data 
byte 'S transferred in parallel to trie Data Register 
*r->fT! (he Data Shift Register In Disk Write operations, 
■ntormation s transfer red m paranei trom the Data 
Reg. ster to the Data Sh.tt Register 

When executing the SeeK command, the Data Regis- 
ter holds me address of the deseed TracK position 


This register s loaded trom the OAL and gated onto 
the DAL under processor control. 

TrscK Regis Mx — This 8-bit register holds the tracK 
number of the current ReaOWnte head position it is 
incremented by one every time the head >s steooed m 
and decremented by one when the head •* stepped 
out (towards 'rech 001 The contents of the register 
are compared with the recorded tracK number m the 
ID f.ek) dunng disk Read. Wr.te. and Verity opera- 
t'cns The "'ack Register can be 'oaoed from or 
transferred to the DAL This Regisier should not be 
loaded when the device >8 busy. 

Sector Register (SR) — This 8- bn register holds the 
address of t^e desired sector position. The contents 
of the register are compared with the recorded sector 
number m the ID field dunng disk Read or Wnte 
operations The Sector Register contents can be 
loaded from or transferred to the DAL This register 
should not be loaded when the device is busy. 

Command R egis t er (CR) — This 8-bu register holds 
the command presently being executed. This register 
should not be : ceded when the device >s busy unless 
the new command is a force interrupt The command 
register can be loaded from the DAL but not read 
onto the DAL 

Statue Pegu Mr (SIR) — This 8-txt register ho*d$ 
device Status information The meaning of the Status 
bus is a function of the type of command previously 
executed. This register can be read onto the DAL but 
not loaded from the DAL 

CRC Logic — This log* is used to check or to 
generate the iS-brt Cycle Redundancy Check (CRC) 
The polynomial rs; 

Gtx) : |l# * iT2 + *5 + 1. 

The CRC includes alt information starting with the 
address mark and up to the CRC characters. The 
CRC register >s preset to ones poor to data being 
shifted through the circuit. 

AritftmeBcAogte Unit (ALU) — The ALU <s a senai 

comparator, -ncremeniet and deerementer and <s 
used for register modification and comparisons with 
the disk recorded ID field 
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W01770 SLOCK OIAGRAM 


Timing and Cortroi — AH computer and Floppy DU* 
interface controls arc generated through this logic. 
The internal device timing is generated from an exter- 
nal crystal dock. The FD1770 has two di fferent 
modes ot op eration according to the state ol DOEN 
When ppgft * 0. double density (MFM) is enabled. 
When DOEN = 1 . single density is enabled. 

AM Detector — The address mark detector detects 
10. data and index address marks during read and 
wnte operations. 

Data S ep ar ator — A digital data saparator consisting 
of a ring shift registsr and data window detection 
logic provides read data and a recovery clock to the 
AM detector 


PROCESSOR INTERFACE 

The interface to the processor is accomplished 
through the eight Data Access Lines (DAL) and 
associated control signals The OAL are used to 
transfer Data. Status and Control words out of. or in- 
to the WD1770 The OAL are three state buffers that 
are enabled as output drivers when Chip Select (£$) 
and RJW =_t are active or act as input receivers when 
CS and RlWcO are active 

When transfer of data with the Floppy Disk Controller 
is required by the host processor the device address 
is decoded and £5 13 made low. The jddress bits At 
and AO. combined with the signal WW during a Read 
operation or Wnte operation are interpreted as select- 
ng the tonowmg ■agisters: 




















A1 

- A0 READ (R/W ■ 1) 

WRITE <R/wV<* 

0 

0 Status Register 

Command Register 

0 

1 Track Register 

Track Register 

1 

0 Sector Register 

Sector Register 

1 

1 Data Register 

Data Register 


Dunng Direci Memory Access (DMA) types o< data 
transfers between me Data Register o( the wot 770 
and tne processor tne Data Request (DRQi output 
is used <n Data Transfer control This signal also 
appears as status bit t du. g Read and Wte 
:-perst,pns. 

Or 0>sk Read operations the Data Requesi is acti- 
,a*ed -set n>gni when an assembled serial input byte 
is 'ransfetreC in parallel to me Data Register This tat 
s cleared when the Data Register is read by tne pro- 
cessor it me Oata Register is reed after one or more 
character's ara tost, by having new data transferred in- 
to the register pnor to processor readout, me Lost 
Data bit is set m the Status Register The Reed opera 
’ions continues until the end of sector is reached 


On Disk Wte operations the Data Request >s ac- 
tivated when me Data Register transfers its contents 
to the Data Shift Register, and requires a new data 


byte, it is resat when me Data Regisier is loaded with 


new data by me processor II new data is not loaded 


at the tima the next senai byte is required by me 


Floppy Disk a byte ot zeroes --s written on me 
diskette and tha Lost Data is set m me Status 


Register 


At the completion of every command an INTRO is 
generated. INTRO * reset by eitner reading tha 
status register or by loading me com mand register 
with a new command, in addition. INTRO is gen- 


erated if a Force interrupt command condition <s met 


The WOt 770 has t wo modes of o peratio n according 
to tha state ODEN iPm 261 When DDEn = 1. single 
density is selected in either case, me CLK input iPm 
18) is at 8 MHZ. 


GENERAL DCS* READ OPERATIONS 

Sector lengths of 128. 256. 512 or t02* ire obt ainable 
m either FM or MFM formats. For FM. DOEN should 
be pieced to logical "1" For MFM formats DOEN 
should be placed to a logical "0" Sector lengths are 
determined at format time by the fourth byte m the 
"10" fieW. 


SECTOR LENGTH TABLE 

SECTOR LENGTH 

NUMBER OF BYTES 1 

FIELD (HEX) 

IN SECTOR (DECIMAL) ; 

00 

128 

Ot 

256 

02 

512 I 

03 

102« | 


The number of sectors per tract as far as me WDi 770 
is concerned can be from 1 to 255 sectors The 


number of tracks as tar as the WDi 770 is concerned 
is from 0 to 256 tracks. 

GENERAL DOR WRITE OPERATION 

When writing is to taka place on the diskette the 
Whte Gate (WG) output is activated, allowing currant 
to flow into tha ReadVWnte head. As a precaution to 
erroneous wntmg the first data byte must be loaded 
into the Data Register in response to a Data Request 
from the device before the Wife Gate signal can be 
activated. 

Wntmg is inhibited when the Wnte Protect input is a 
logic low. m which case any Witt command is im- 
mediately terminated, an interrupt is generated and 
the Wnte Protect statue bit is set. 

For Wnte operations, the WDi 770 provides Writs 
Gate (Pin 211 to enable a Wte condition, and Write 
Data (Pm 22) which consists ol a senes of active high 
pulses These pulses contain both Clock and Data in- 
formation in FM and MFM. Wnte Oata provides the 
unique missing clock patterns for recording Address 
Marks 

The Precomp Enable bit m Wile commands allow 
automatic Wnte precompensation to take place The 
outgoing Wte Data stream is delayed or advanced 
from nominal by 125 nanoseconds according to the 
following table 




Precompensation is typically enabled on the inner- 
most tracks where bn shifts usually occur and bit 
density if at its maximun. 


COMMAND DESCRIPTION 

The WDi 770 will accept eleven commands Com- 
mand words should only be loaded in the Command 
Register when the Busy status bit ta oft (Status bit 0). 
The one exception is the Force Interrupt command. 
Whenever s command is being executed, the Busy 
status bit is set When a command is completed, an 
interrupt is generated and the Busy status bit 'S 
reset. The Status Register indicates whether the 
completed command encountered an error or was 
fault tree For ease o' a.scussion, commands are 
divided into four types Commands and types era 
summarized m Table i . 
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COMMAND SUMMARY 


TYPE COMMAND 

7 

8 

5 

m 

2 

1 

_0_ 

1 

Restore 

0 

0 

0 

0 

h 

V 

M 

U 

I 

Seek 

0 

0 

0 

1 

h 

V 

rt 

D 

1 

Step 

0 

0 

1 

y 

h 

V 

M 

*o| 

1 

Stepin 

0 

t 

0 

u 

h 

V 

71 

«i 

1 

Stepout 

0 

1 

T 

u 

h 

V 

71 

u t 

II 

Read Sector 

1 

0 

0 

m 

h 

E 

0 

0 i 

II 

Write Sector 

1 

0 

1 

m 

h 

E 

p 

*°i 

III 

Reed 

Address 

1 

1 

0 

0 

h 

E 

0 

i 

0 i 

III 

Read Track 

1 

1 

t 

0 

h 

E 

0 

0 ! 

II! 

Write Track 

t 

1 

1 

1 

h 

E 

p 

0 . 

IV 

Force 

interrupt 

1 

1 

0 

1 

‘3 

J2. 

h 



FLAG SUMMARY 


TYPE 1 COMMANDS 

h ■ Molar On Flea (Bit 31 

h 2 0 . Enable Spin-Up Sequence 
h 2 1. Disable Spm-Up Sequence 


V - Verify Flea (Bit 25 


V = 0. No Venfy 

V * 1. Verity on Destination Track 


rj, iq m Slapping Rale (Bits V 0> 


rt. iq WD1770 

W 01 772 

0 0 8 ms 

2 ms 

0 1 12 ms 

3ms 

1 0 20 ms 

Sms 

11 30ms 

6 ms 

u ■ uodets Fisa (Bit 4) 


u = 0, No Update 
u = 1. Update Track Register 


TYRE B * IF COMMANDS | 

m • Miidpie Sector Flap (BH<> j 

m = 0. S<ngle Sector 

m s 1. Multiple Sector j 

m ■ pete Addrua Mark (Bit (S 

oq = 0. Wnte Normal Data Marti 
a© = 1 . Write Deleted Data Mark 

E - 30me Setting Deter (BH a 

E = 0. No Delay 
E s 1 Add 30ms Delay 

P it Write Pracompenaatlon (Bit 1) 

P s 0 '.Enable Wme Precomp 
; p= i. D:saCie Write P'ecomp 


TYPE IV 

Ig-ip Interrupt CandMonQiti SOI 

l0 a i. Don't Care j 

h = 1. Don't Care ! 

12 = 1. interrupt on Index Pulse 
j 13 = 1, immediate interrupt j 

j I3-I0 = 0, Terminate without Interrupt ! 

TYPE I COMMANDS 

The Type 1 Commands include the Restore, Seek. 
Step. Step-in. and Step-Out commands Eacn ol the 
Type I Commands contains a rate field (*Ct- r iX. which 
determines the stepping motor rate 
A 4* (MFMt or 8 *9 iFMI pulse «s provided as an out 
put to the drive. For every step poise issued the dnve 
moves one track location m a direction determined 
by the direction output The chip will step the dnve m 
the same direction it last stepped unless the com- 
mand changes the direction. 

The Oireetion signal is active high when stepping m 
an) low when stepping out The Direction signal >s 
valid 2AiS before the first stepping pulse <s 
generated 

After the last directional step an additional 30 
milliseconds of heed settling time takes place it me 
Verity flag is set in Type 1 commends There is also a 
30 ms head settling time if the E flag is set in any 
Typeti or IH command 

When a Seek. Step or Restore command is executed 
vi optional verification of ReedWite heed position 
can be performed by setting bit 2 (V = t) m the com- 
mand wcxtl to a log* 1 Tha verification operation 
begins at the end of the 30 millisecond settling time 
after the heed is loaded against the media The track 
numoer from the first encountered 10 Fiek) is com 
pared against the contents of the Track Register if 
the track numbers compere and the 10 Fiew Cyclic 
Redundancy Check <CRQ is cored, the venfy opera 
non is complete and an INTRQ it generated with no 
errors If there is a match but not a valid CRC, tna 
CRC error status bit is set (Status Bit % and tha next 
encountered lO field *5 teed from the disk for tha 
ventication operation. 

The wot 770 must fmd an ID field with correct track 
number and correct CRC within 5 revolutions of the 
medn. otherwise the seek error is set and an INTRO 
is generated. If V = 0. no verification is performed 

Ail commands, except the Force interrupt command, 
may be programmed via the h Flag 10 delay <or spin- 
dle motor start up time. If the h Flag is set and the 
Motor On ime (Pm 20) >s low when a command 
received me W0 1770 win force Motor On 10 a logic 1 
and *ait 6 'evolutions before e»ecuting the com- 
mand At 300 PPM. th.s guarantees a one second 
sc-ndie titan up time If alter finishing the command, 
the dev.ce remains ‘die tor f0 revolutions, the Motor 



- 



Or lint will go back to t logic 0.III command it RESTORE TRACK Q ___ 

iaauad wtult Motor On it twgh, tha command will a** Upon racalpt of thla command, tha Track 00 (TOftirv 

acuta immadiataty dataatmg tha 6 ranoiution start put « swnpiad If TNB it acttwa low indicating tha 

upi This faatur* allows oonaacuthw Raad or iMlta naa^Vrlta haad la poaitlonsd omr track 0. tha Track 

commands without waiting tor motor start up aach Ragtstar ts Kaadad with taraaa and an mtanupi is 

tuna: lhaWDi 770 aisumas tha sprndla motor is uo to ggnwatad. tl TWO is not acttwa low slapping puisaa 

sptad. (Pin Uft cara ts spacihad by thatyrp tiatd ata Iaauad 

until tha TT8B input ts a c thratad. 
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At itxt turn, ths Tuck Rsgtater is toadsd with zeroes 
and *> interrupt « generated. II tha THOO input doaa 
not go active low attar 256 slapping puts#*, tha 
WD1770 terminates oparatwn, interrupts. and sata 
tha Saak arror status Bit. providing ths V flag is sal A 
verification operation also takas piaca if tha V Hag is 
sal The h bit allows tha Motor On option at tha start 
of command. 


SEEK 

This command assumes that tha T»»ch Register con- 
tains tha track numtsar ol tha currant position of tha 
ReacVWnte haad and tha Data Register contains tha 
desired track number Tha WD1770 will update tha 
Track Register and issue stepping pulses in tha ap- 
propriate direction until tha contents of tha Track 
Register are equal to tha contents ol tha Osta 
Registar (tha desired track location). A verification 



operation takes place if the V flag is on Tha h bit 
aHows tha Motor On option at the start of the com- 
mand. An interrupt is gener a ted at tha completion of 
tha command Note Whan using multiple doves, tha 
track register must be updated for tha drive selected 
before teaks are issued. 


STEP 

Upon receipt of this command, the WD1770 isauea 
one stepping pulse to tha disk drive. The stepping 
motor direction is the same at in tha previous step 
command Altar a delay determined by the n ,ig «akt 
a verification takaa place tf the V flag is on. ft the U 
Hag is on, the Track Register is updated The h bit 
allows ths Motor On option at the atari of the com- 
mand. An interrupt it generated at tha completion of 
the command 


STOMN 


Upon receipt of this command, the W01770 issues 
one stepping pulse in the direction tow a rds track 71 
if tha U flag is on. the Track Register is incremented 
by one After a delay determined by the n.ig field a 
verification takaa place if the V Hag ia on. Tha h bit 
allows ths Motor On option at tha start of the com- 
mand An intarrupt is gensrstad at tha completion ot 
the command. 


STEP-OUT 


Upon receipt of true comm a n d , the W01770 issues 
one stepping pulse in the direction towards track 0. ft 
the U Hag is on, tha Ttack Register is de c remen t ed by 
one. After delay deter mi ned by the ri.rg Held, s 
verification takaa place il the V flag is on The h bit 
aNows tha Motor On option at the start of the com 
mend An interrupt is generated at tha completion of 
the commend 


TYRE S COMMAMOt 

The Type H Commands are ths Read Sector and Wktts 
Sector commsnd s . Prior to loading the Type II Com- 
mand into the Command Register the computer 
must load the Sector Register with the desired sector 
numbec Upon receipt of the Type U co mman d the 
buey status bit is set If tha E Hag * 1 the command 
an* execute after a X msec delay 
Whan an 10 Held is located on the disk, the W01770 
compare s the Track Number on tha K) field with tha 
Track Register if them is not a match, the next en- 
countered 10 Held is reed and a comparison is again 
mads. H there was s match the Sector Number of tha 
10 field is compared with the Sector Register if there 
is not a Sector match, the next encountered ID Held 
is read off the disk and comparisons again made. H 
me 10 Held CRC it correct the data field is than 
located vxf wiH be either written into, or reed from 
depending upon the command. The WD1770 must 
find an 10 tieW with a Track number Sector number 
and CRC withm tour revolutions ot ths disk, other- 
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dress verification an occur an the next record Tht 
WD1770 wM continue to reed or wrtto mutttpts « 
records and update me sector register in numerical O 
ascending Mqwnci until the sector regi s ter ax- S 
ceede the number of sectors on tha track or until me s 

Fores interrupt command ia loaded into tha Com- S 
mend Regiatec which tarmtnaisa tha command and q 
generates an mtomipL g 

For example If tha WO1770 ia inatructad to read aac- 
tor 27 and mam am only X on tha track, tha aactor 
register exceeds tha number available. Tha WD1770 
will March lor 5 disk mvohrhona, interrupt art. maat 
busy and eat tha record not found statue bit 

rcao sector 

Upon receipt of tha Read Sector command, the Busy 
status bit is sat and whan a 10 held is encountered 
that has die co rrect track numbs* correct sector 
number and correct CRC, the dsss held * presented 
to tha computer The Oats Address Mark of the data 
field must be found within 30 bytss in single density 
and 43 bytss m doubts density of the last 10 held 
CRC byt« if not, the O fletd is searched for and 
verified seam followed by the Data Addma a Mark 
search if after S revolutions the 0AM cannot be 
found the Record Not Found stttua bit is set and the 
operation m terminated When the first character or 
byte of tha data field has bean shifted through the 
OGR, K is tran s ferred to the OR. and DRQ •» 
generated When the n«*t byte it accumulated m tha 
DSR It Is tran s fanad to the DR and another DRQ is 
generated If the computer has not reed the previous 
contents of the OR before a new cha ract e r is tran- 
sferred that character is tost and lt» Lost Oata Status 
bit is set This sequence continues until the com- 
plete data Held has been inputted to the computet If 
there is a CRC error at the end of the data field the 
CRC error status bit It sat and the command is 
terminated (even If It is a multipie record comment*. 

At ms end of the Read operation, the type of Data Ad- 
dress Mark encountered m the data field is recorded 
in me Status Register (Bit 9 as shown; 


STATUS BTTI 

1 D e l at ed Data Mark 

0 Data Mark 


WWTS SECTOR 

Upon receipt of me watts Sector command the Busy 
status bit is sal Whan an © Held is encountered mat 
rws the correct track numbs* correct sector number 
and conecl CRC. a DRQ is generated The WD1770 
counts off it bytes in single density and 22 bytss in 
doubts density from tha CRC Held and the Wnte Gats 
(WG) output is made active if the DRQ Is serviced 
d t.. ths DR has bean loaded by the computed It DRQ 
hae not bean serviced, the command * terminated 
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rm ■ COMMAND 


and the Lot Data status M it Mi 11 the DRO has 
Man serviced. the WG it made active and si* Dylae 
of zeroes in single danaity and 12 bytes in double 
dansity art than written on the disk. At this lime, the 
Data Address Mam is men wmian on the disk as 
determined by the ao tietd of the command as shown 
Detour 



5 2 


The WD1770 then wntes the data held and generates 
ORO's to the compter if the ORG is not serviced in 
time for continuous wnting the Lost Data Status Bit 
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to set and a byte of zeroes to written on the dish. Th* 
command to not terminated. Attar tha teat data byte 
haa bean wrttten on tha dtok. tha two-byte CRCw 
computed intamady and written on tha diak folkmed 
by ana byte of logic onaa in FM or m MFM. Tha WS 
output to than deactivated. INTRO will aat 24*sec 
(MFM) attar tha laat CRC byta to written. For partial 
•actor writing, tha propar mat hod to to write data and 
AU the balance with zeroes. 


TTPE ■ COMMANDS 


Thto command haa several charactariatica which 
mafla it auttebla tor dtegnoatic putpo aaa . Thay art: no 
CRC cheeking to performed gap mtar manon «irv 
ckidad in tha data stream; and tha addraaa man 
datactor to on lor tha duration of tha co mmand. 
Btcautt ttto AM dated or to aiwaya on. write apwoaa 

or notoa may cauaa tha chip to look tor an AM. 

Tha 10 AM. 10 ftetd 10 CRC bytes. OAM, Data, and 
Date CRC Bytaa lor aach aactor will ba come t Tha 
Gap Bytaa may be mad incomctly during write-aplica 
timabacauaa of synchronization. 


Upon ncaipt of tha Raad Addraaa command, tha 
Butv Status Bit it sat. Tha n#*t #ncount#ftd ID fiaW 

to ttwn ran) m from tha disk, and si* date byiMOl tha 

10 f*4d u% *ssa<nbtad and trmsftnad to tha DR, and 
a DRQ to ganantad lor aach byta. Tha si* bytas of tha 
K> Ink) an shown oatow 


TRACK 1 SIDE 1 SECTOR 
ador ! NUMBER | ADDRESS 

SECTOR 

LENGTH 

CRC 

1 

CRC 

2 

1 I 2 1 3 

4 

5 

« 


Although tha CRC character* art translated to tha 
computar. tha WD1770 c hacks for validity and tha 
CRC anor status bit is sat if them to a CRC am* Tha 
Track Addraaa o< tha 10 ttoid to wnttan into the sactor 
lagtotw so that a companion can ba mada by tha 
uaai At tha and o* tha oparation an interrupt » 
jwwrtewl and tha Busy Stetua to rnsai 


Upon tacaipt of tha READ track command, tha haad 
la Mid tha Busy Status bit to sat R— dmg 

stvts with thi iSSdiOQ SdQS of th# HfSt #ncount#<#d 
India puisa and continual until tha na*i >nda* puisa. 
AH rt«p Haadtt and data bytas art assembled and 
banatarrad to tha date ragtotar and DHQ s ara 
ganaraiad for aach byte The accumulation ot bytas 
la synchronized to aach addraaa mark encountered 
An Interru pt to ganaraiad at the completion of the 

Qommnd. 


WRITE TRACK FORMATTiteO THE DtSK 

(Rater to section on Type IH commands for flow 


diagrams.) 

Formatting tha drtk to a retothtoty simple teak whan 
op#fstihQ progfsnvnsd VO Of wh#o fljWitt nQ 
DMA with a urge amount of memory. Data and gap 
■ntormitton must ba provided at tha computer inter- 
face. Formatting the disk is accomplished by post- 

•toning tha FVW head over tha desired track number 
Mid issuing the Write Track command 
Upon receipt of the Wits Track command, the Busy 
Status bit is sat writing starts with the leading ado* 
of tha first encountered index puisa and continues 
until tha next mda* pules, at which time tha interrupt 
■s activated The Date Request is activated im- 
mediately upon receiving the command, but writing 
will not start until after the fust byta has bean loaded 

,nte the Date RegrateiK the DR has not been loaded 

within 3 byta tunas, tha operation is terminated 
making tha device No* Buoy tha Lost Data Stetua Bit 
is sat and tha interrupt is activated If a b yte is n ot 
present m the OR whan needed a byte of zeroes to 


m* Aatth ifpR 


This sequence continues from one inda* mark to tha 
next index mark Normally whatever data pattern ap- 
pears in the data register is written on the disk with a 
normal clock pattern. Howavar.it tha WD 1770 detect* 
a data pattern of FS through FE in tha date register 
thto to interpreted as data address marks with 
missing clocks or CRC generation. 




DATA PATTERN 
mi ns nim 

tN FM (OOEN ■ 1) 

mmfm( 56« - a 

00 thru F4 
F5 
F6 
F7 

F0 thru F8 
FC 
FO 
FE 
FF 

Write 00 thru F4 with CLK = FF 

Not Allowed 

Not Allowed 

Generate 2 CRC byias 

writs F8 thru FB. CLK * C7. Preset CRC 

Write FC with CLK s 07 

Write FD with CLK = FF 

write FE CLK = C7. preset CRC 

Wilts FF with CLK = FF 

write 00 thru F4, in MFM 
Wnte A1 * in MFM. Present CRC 
Write C2" m MFM 
Generate 2 CRC bytes 
Wnte F8 thru FB. in MFM 
Wnte FC in MFM 
Wnte FO In MFM 
write FE in MFM 
Wits FF in MFM 


'Missing clock transition between bits 4 and 5 
"Missing clock transition between bits 3 and * 
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Tha CRC gtnerator is initialized when any data byte 
from FB to FE * about to be transferred from the DR 
to ttia DSR in FM or by receipt of F5 m MFM An FT 
pattern will generate two CRC characters in FM or 
MFM. As a consequence, tha patterns F5 through FE 
must not appear in tha gaps, data fields, or ID fields. 
Also. CRC's must be generated by an F7 pattern. 
QisAs may be formatted in IBM 3740 or System 34 for- 
mats with sector lengths of 128, 256, 512. or 1024 
bytes 


TYRE IV COMMANDS 

The Forced interrupt commend is generally used to 
terminate a multiple sector read or write command or 
to insure Type I status in the status register This 
command can be loaded into the command register 
al any time. If there is a current command under ex- 
ecution (busy status tut set) the command wilt be ter- 
minated and the busy status tut reset 
Ttw tower four bite of the command determine the 
conditional interrupt as follow* 

1 q = Don't Care 
It s Don t Care 
= Every index Pulse 
13 r immediate interrupt 

The conditional interrupt is enabled when tne cor- 
responding bit positions ot the command (13-10) are 
set to a t. Then, when the condition for interrupt is 
met the INTRO line will go high signifying mat tha 
condition specified has occurred. If 13-10 are all set to 
zero (HEX DOt no interrupt will occur but arty com 
mand presently under execution will be immediately 
terminated. When using the immediate interrupt con- 
dition (I3 s t) an interrupt will be immediately 
generated and tha current command terminated 
Reading the status or writing to the command 
register wilt not automatically clear the interrupt The 
HEX DO is me only command that will enable me im- 
mediate interrupt (HEX 08) to clear on a subsequent 
load command register or read status register opera- 
tion Follow a HEX 08 with DO command 
WMt 16 micro sec (double density) or 32 micro sac 
(single density) before issuing a new command after 
issuing a forced interrupt Loading a new commend 
sooner than this will nullify the forced interrupt 

Forced interrupt stops any command at the end of an 
internal micro-instruction and generates INTRO 
when the specified condition is met. Forced interrupt 
will wait until ALU operations in progress are com 
plete (CRC calculations, compares etc ). 

Status Register 

Upon receipt of any command, except the Force in- 
terrupt command, the Busy Status bit is sat and the 
rest ot the status bits are updated or cleared for the 
new command it me Force Interrupt Command is 
received when there >s a current command under ex 
ecution. the Busy status bu is reset, and the rest of 
the status bits are unchanged if the Force interrupt 


command is received when there is not a current 
command under execution, the Busy Status bit >s 
reset and the rest of the status bits are updated 
or c Wared in ttus case. Status reflects the Tyt* I 
commands. 

The user tun the option of reeding the status register 
through program control or using the DRQ line with 
DMA or interrupt methods. When the Data register is 
read the DRQ bit m the status register and tha ORQ 
Una are automatically reset A write to the Data 
register also causes both DRQ's 10 reset 
The busy bit in me status may be monitored with a 
user program to determine when a command is com- 
plete m lieu of using tha INTRO Una. When using the 
INTRO. • busy status check is nor recommended 
because a read of tha status register to determine the 
condition of busy will reset the INTRO line. 

The format of the Status Register is shown beiow- 




! — r 

• 

s 


3 

2 

1 

0 

1 §L 

_s§J 

ss 


S3 

S2 

Si 

so 


RECOMMENDED - 128 BYTES/SECTOR 
Shown below is the recommended single-density tor- 
mat with 128 byieaisactot In order to format a disk- 
ette. the user must issue the Witt Track command, 
and load the data register with the id lowing values 
For every byte to be wntien, there is one Data 
Request 


NUMBER 

Of BYTES HEX VALUE Of BYTE WRITTEN 
40 FF (or 00) 

5 00 

1 FE (ID Address Mark) 

1 Track Number 

1 Side Number (00 or 01) 

1 Sector Number (1 thru 1A) 

1 00 (Sector Length) 

1 FT (2 CRC s wntien) 

11 FF (or 00) 

8 00 

1 FBiData Address Merk) 

12B Data (IBM uses B) 

1 F7 (2 CRC's written) 

J2. FF (or 001 

368” FF (or 00) 

■Wnte bracketed field 16 times 
••Continue wntmg unlit WD1770 interrupts out 
Approx. 389 bytes 


2S8 BYTES/SECTOR 

Shown below is the recommended dual-density for- 
met with 258 bytesisector. in order to format a 
diskette the user must issue the Wnte Track com- 
mand and toad me data register with me Id'owmg 
values For every byte to be wntten. mete is one data 
request 
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NUMBER 
Of BYTES 

HEX VALUE Of BYTE WRITTEN 

» 

4£ 


12 

00 


3 

FSMMtesAI) 



FEtIO Address Mark) 



Track Number (0 thru «Q 



Stoe Number (0 or t) 



Sector Numoer (t thru 1 A) 


1 

01 Sector Length) 


1 

F7i2CRCs wntten) 


22 

4E 


12 

00 


3 

F5 (Writes Ai) 


1 

FBiData Address Mark) 


256 

DATA 


t 

F7 (2 CRCs written) 


24 

4E 

668” 

4E 


•vvm* bracketed ‘ieid 16 inm 
” Continue wnttng until WOiTTO Interrupts out 
Approx. 668 bytes. 


1. Non-Standard Formats 

Venations m tne tecommended formats are possible 
to a limited extent if the loiiowmg requirements are 
met 


t) Sector sue must be 128, 296. 512 of 102* bytes. 

2) Gap 2 cannot be varied from the recommended 
format 

3) 3 bytes of At must be used m MFM. 

In addition, the Index Address Mark is not required 
for operation by the W0 1770 Gap 1. X and 4 lengths 
can bs as short as 2 bytes tor WD1770 operation, 
however PLL lock up time, motor speed venation, 
writ* splice ares etc. win add mote bytes to each gw 
to achieve proper operation. It it mcommended that 
the re c ommended format be used tor highest system 
reliability 


IjEHWpaSM 

FN 

MFM 


16 bytes F f 

32 bytes 4E 


it bytes FF 

22 bytes 4E 


6 bytes 00 

12 bytes 00 


3 bytes A 1 

Gap III” 

10 bytes FF 

24 bytes *E 

4 bytes 00 

8 bytes 00 
3 bytes A1 

Gap IV 

16 bytes FF 

16 bvtes 4E 


* Byte counts must be exact 
"Byte counts are minimum, except exactly 3 bytes 
of At must bo wntten. 



STATUS REGISTER DESCRIPTION 


BIT NAME 

MEANING - •- 

S7 MOTOR ON 

This bit reflects the status of me Motor On output 

S6 WRITE PROTECT 

On Read Record: Not Used. On Read Track Not Used. On any vette It mdicates a 
Whte Protect This bit is reset when updated. 

S5 RECORD 
TYPE.SP1N-UP 

When set. this bit indicates that the Motor SpinOp sequence has completed <6 
revolutions) on Type 1 commands. Type 2 A 3 commands* ttm bit indicates record 
Type. 0 = Data Mart. 1 = Deleted Data Mar* 

S4 RECORD NOT 
FOUND (RNF) 

When set it indicates that the desired track, sector or side were not found. This bit 
is reset when updated. 

S3 CRC ERROR 

It S4 is set. an error is found m one or more tD fields; otherwise it indicates error in 
data field This bit is reset when updated. 

S2 LOST DATA / 
TRACK 00 

When set. it indicates the computer did not respond to DRQ m one byte time. This 
tut is reset to zero when update. On Type 1 commands, this bit reflects the status of 
the TRACK 00 Pm 

si oatareouest/ 

INDEX 

This bit is a copy of the DRQ output When ml it indicates the OR is Mi on a Read 
Operation or me DR is empty on a Wnte operation. This bn is reset to zero when 
updated On Type 1 commands, this bit indicates the status of the Index Pin 

SO BUSY 

When set. command >s under execution. When reML no command is under 
execution. 



DC ELECTRICAL CHARACTERISTICS 
MAXIMUM RATINGS 

Storage Temperature . - 55*C to ♦ 12S'C 

Operating Temperature . 0*C to 70*C Ambient 
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Max imum Voyage to Any Input 

with Respect to V$s ( - 15 to - 0 3V> 













